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Abstract: To improve the efficiency of performance analysis and evaluation for ground-based space target
telescopes and to advance equipment digitalization, an all-weather detection capability model is developed
based on multi-frame joint correlation superposition processing. Key factors influencing all-time detection
capability, including atmospheric transmittance, sky background radiation, and integration time, are sys-
tematically analyzed. Energy-based mathematical models for detection capability are established for two
operational modes: nighttime detection in the visible band and daytime detection in the near-infrared band.
A digital software system for detection capability is implemented on the LabVIEW platform, featuring an
intuitive and user-friendly human - machine interface. The effectiveness of the proposed model in enhanc-
ing evaluation efficiency is verified through a case study of a 500 mm ground-based all-weather telescope.
The model provides a practical and efficient tool for telescope design and performance assessment, en-
abling reliable evaluation of detection capabilities and supporting the digital development of ground-based
space target telescopes.
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Fig. 3 Atmospheric spectral transmittance
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Tab.1 Simulation calculation parameters
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Tab.2 Results of detection capability calculations
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Tab.3 Detection capability at different elevation angles

LA /() BRI FR /.
80 10.9854
70 10.957 7
60 10. 906 2
50 10. 825 2
40 10.703 5
30 10.520 6
20 10.224 8
10 9.627 73

AR SR FEHE 500 mm 1142 [6) 25 38 2 [a) e
4 KRN 2R 45 T e LI S5 56, B2 e 5 10
RAGHR AN 4 Fw .

x4 RUBENTESH

Tab.4 Parameters for detection capability calculations
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